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ABSTRACT
The aim of this study was to examine the relationships among excessive daytime sleepiness, fam-
ily sleep behaviors, sleep quality, and health behaviors, as well as the role of caffeine intake as a
moderator. The study included a sample of 272 adolescents that answered a sociodemographic
questionnaire, the Family Sleep Questionnaire, the Pittsburgh Sleep Quality Index, the Modified
Excessive Sleepiness Scale, and the Health Behavior Questionnaire. The results revealed that higher
caffeine intake was associated with worse sleep quality, worse family sleep behaviors, and fewer
healthy behaviors. However, caffeine intake was not associated with excessive daytime sleepiness.
In addition, worse sleep quality was associated with worse family sleep behaviors, excessive day-
time sleepiness, and fewer healthy behaviors. Worse family sleep behaviors were associated with
excessive daytime sleepiness and lower health behaviors. Finally, excessive daytime sleepiness was
associated with fewer healthy behaviors. Caffeine intake was a moderator in the relationship
between daytime sleepiness and health behaviors. Health professionals (i.e., pediatricians, psychol-
ogists, and teachers), when intervening on sleep quality and health behaviors, should assess the
adolescent’s caffeine intake.
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Adolescence is a developmental period characterized by sev-
eral changes in biological, social, and psychological life
dimensions. During this period, adolescents develop their
independence and responsibility for their own health behav-
iors, and acquire skills to answer psychosocial demands.
Regarding health behaviors, the increasing caffeine con-
sumption by adolescents has often been a reflection of the
variety of products containing caffeine far beyond the
simple tea and coffee (e.g., soft and energy drinks) with
massive advertising to win these audiences (Kristjansson,
Sigfusdottir, Allegrante, & James, 2011). A recent literature
review found a high prevalence of caffeine intake among
children and adolescents (Temple, 2009), probably due to
the fact that caffeine is a legal, easily accessible stimulant.
The use of caffeine may be simultaneously associated with
activities that compete with sleep, having an impact on day-
time sleepiness, in children and adolescents (Calamaro,
Mason, & Ratcliffe, 2009). Poor sleep quality (restricted
sleep) has been linked to risk behaviors, as well as mental
and psychological illness (Owens & Adolescent Sleep
Working Group, 2014).
The use of technology associated with the consumption
of caffeine at night, when the adolescent should be sleeping,
often translates into excessive daytime sleepiness. A study
found that adolescents use a variety of technological devices
such as television, games, computer, text messaging, and
mobile, with the simultaneous consumption of caffeine (e.g.,
energy drinks, coffee, black tea), in order to stay awake lon-
ger, in these parallel activities (Calamaro et al., 2009). The
medium to high consumption of caffeine doses, in children
and adolescents, is around 100 to 400 milligrams, with a
negative impact on their health (i.e., poor sleep quality and
lower quality of life; Temple, Dewey, & Briatico, 2010).
Also, there are a number of symptoms associated with caf-
feine withdrawal, particularly decreased alertness/attention,
sleepiness, and depressed mood (Juliano & Griffiths, 2004).
Recent literature has found an association between caffeine
use and risk behaviors (Temple, 2009; contrary to healthy
behaviors), such as nicotine, alcohol, and other drug
dependence (Reissig, Strain, & Griffiths, 2009), sexual risk
behaviors, and violence (Von Elm et al., 2007). In a repre-
sentative self-reported health/well-being assessment of ado-
lescents, in public middle and high school, an association
between sleep quality (sleep duration) and risk behaviors
(consumption of alcohol and other drugs, violence) was
found (Owens, Wang, Lewin, Skora, & Baylor, 2017).
The way parents and the family, in general, role-model
health behaviors for their children (e.g., having breakfast)
has also been studied in the literature (Pearson, Biddle, &
Gorely, 2009). In fact, an epidemiological study revealed that
the lack of parental flexibility and a rigid family environ-
ment were associated with an increased body mass index in
adolescents and children (Berge, Wall, Bauer, & Neumark-
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Sztainer, 2010). Unhealthy behaviors have also been associ-
ated with being overweight in adolescents (Neumark-
Sztainer, Story, Hannan, Perry, & Irving, 2002). Family
environment has been associated not only with health
behaviors, but with health behavior outcomes as well. A
clinical review found that a disorganized family environment
was related to impaired sleep quality (e.g., onset sleep
latency, sleep duration) in adolescents and that family sleep
behaviors had an impact on adolescents’ sleepiness but
impaired the adolescents’ sleep quality (Bartel, Gradisar, &
Williamson, 2015).
The Stress-Coping Model (Maes, Leventhal, & de Ridder,
1996) served as the basis for the present study. According to
the model, when faced with a stressor (as a chronic disease),
individuals assess the situation, taking into consideration
disease characteristics, sociodemographic characteristics, and
life events that are disease related. This evaluation also takes
into account personal requirements and goals that the indi-
vidual wants to achieve, as well as external (social support,
support of health professionals) and internal resources (per-
sonality, resilience). To deal with the stress, individuals use
certain coping strategies, which in turn will result in social,
psychological, and physical consequences. Depending on the
nature, etiology, and beliefs about the disease, coping strat-
egies may be used at the same time. In fact, according to
the present model, what will determine the evaluation of the
situation as stressing and the coping resources used will be
the cognitive evaluation process. In a first evaluation, the
individual will impute the meaning that the event will have
on his/her well-being, performing a stressor analysis, deter-
mining how to react. The coping efforts used will depend
on what the evaluation has been previously determined as
neutral, positive, or negative. In a secondary assessment,
what happens is an analysis of the resources that are avail-
able to deal with a particular stress situation. Both strategies
are related to each other, with the emotional ones being pre-
sent immediately and later replaced by problem-solving
strategies. The success of these strategies depends on how
the individual is able to manage the emotional discomfort
and the problem causing the discomfort. Thus, according to
the model, coping may moderate the relationship between
the cognitive/emotional response, the internal resources
available and the physical, psychological, social consequences
(i.e., quality of sleep and health behaviors). The sociodemo-
graphic characteristics, in the present study, included age,
gender, and the use of psychoactive substances. Regarding
internal resources, the focus was on family sleep behaviors.
Caffeine intake, as a coping strategy, was analyzed as a mod-
erator between the sleep disturbance (response)/family sleep
behaviors (the internal resource), and the outcome variables:
sleep quality and health behaviors.
Contrary to the adult studies with caffeine, the literature
regarding caffeine and sleep quality in pediatric populations
is scarce (Temple et al., 2010). There is a lack of studies
focused on the impact of caffeine intake in adolescents’ sleep
quality and, therefore, there is a need to understand the
effects and impact of caffeine on this population (Bernstein,
Carroll, Thuras, Cosgrove, & Roth, 2002). Therefore, the
present study analyzed the relationships among excessive
daytime sleepiness, family sleep behaviors, sleep quality, and
health behaviors; the moderator role of caffeine intake in
the relationship between excessive daytime sleepiness and
adolescents’ sleep quality/health behaviors; and the moder-
ator role of caffeine intake in the relationship between fam-
ily sleep behaviors and adolescents’ sleep quality/health
behaviors. It is expected that caffeine intake will be associ-
ated with excessive daytime sleepiness, worse family sleep
behaviors, poor sleep quality, and fewer healthy behaviors
and that caffeine intake will moderate the relationship
between excessive daytime sleepiness and sleep quality/
health behaviors as well as between family sleep behaviors
and sleep quality/health behaviors.
Methods
Description of participants
This study used a cross-sectional design and a convenience
sample of 272 adolescents from two public schools in the
North of Portugal in an urban zone. The inclusion criteria
were: being an adolescent 12 to 18 years old, having a writ-
ten parental consent to participate in the study, and being
in the class the day of the assessment.
Measures
Adolescents answered the following instruments adapted to
the Portuguese population:
Sociodemographic Questionnaire
The sociodemographic questionnaire was developed with the
purpose to collect demographic and social data. This ques-
tionnaire consists of multiple-choice questions addressing
adolescents’ age, sex, use of medications, consumption of
substances with caffeine (soft drinks and energy drinks) and
family variables such as education, marital status, alcohol
and tobacco consumption, and presence of sleep problems.
The consumption of caffeine was assessed through the num-
ber of cups of coffee the adolescent consumed per day (1–6
or more).
Howard Family Sleep Questionnaire (HFSQ; Billings,
Bangash, & Berg-Cross 2010)
This scale assesses the cumulative impact of family dynamics
on sleep behavior and includes 52 items that assess physical
and cultural aspects of the family environment that influen-
ces sleep (e.g., “we respect each other’s needs for quiet once
one of us goes to bed”; “on weekends, we have no set bed-
time”). A higher score indicates worse family sleep behav-
iors. In this study, Cronbach’s alpha for the total scale
was .70.
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Pittsburgh Sleep Quality Index (PSQI; Buysse, Reynolds,
Monk, Berman, & Kupfer, 1989)
This instrument assesses sleep quality during the previous
month and is composed of 19 items. The PSQI has seven
components that evaluate sleep efficiency, daytime dysfunc-
tion, sleep disturbances, sleep duration, sleep medication,
sleep latency, and sleep quality (e.g., “During the past month,
how many times have you had trouble sleeping because (a)
could not sleep within 30minutes; (b) felt cold?”). Higher
scores indicate worse sleep quality. In the present study,
Cronbach’s alpha for the total scale was .60 that is considered
acceptable in this context (DeVellis, 1991).
Modified Excessive Sleepiness Scale (MESSA; Billings &
Berg-Cross, 2010)
This instrument assesses the propensity of adolescents to fall
asleep in different situations and is composed of 13 items.
(e.g., in the classroom, studying, watching television). A
higher score indicates excessive daytime sleepiness. In this
study, the Cronbach’s alpha for the total scale was .78.
Health Behavior Questionnaire (HBQ; Pereira &
Pedras, 2008)
This instrument assesses health behaviors in teenagers (e.g.,
exercising, having a meal with vegetables and fruits, eating
regularly, smoking, drinking alcohol). A higher score indi-
cates a higher number of healthy behaviors. In this study,
Cronbach’s alpha for the total scale was .70.
Procedure
School principals who agreed to participate offered a class
period for students’ participation. Data were collected in two
urban high schools in the Northern region of Portugal.
Participation was voluntary. Prior to the assessment parents
received at home information regarding the study. The self-
administered questionnaires were completed during the class
period. The study was approved by the Portuguese General
Education Committee.
Data analysis
In order to analyze the relationships between variables, the
Pearson coefficient correlation was used. To analyze the
moderating role of caffeine intake, the macro PROCESS
command in SPSS with bootstrapping version 2.16.1 was
used (Hayes, 2013).
The assumptions to perform the moderation analysis
were all fulfilled, with the variables being normal and the
independent variables (excessive daytime sleepiness, sleep
family behaviors, sleep quality) with the dependent variable
(health behaviors) being correlated, as well as the moderat-
ing variable (caffeine intake) with the independent variables.




The sample included 272 adolescents. Regarding gender,
60% were girls, 92% were Caucasian, and 79% had married
parents who lived together. From the total sample, 65%
reported no sleep problems present in the family. Seventy-
four percent of fathers and 52% of the mothers consumed
alcohol. The average caffeine intake (measured in number of
cups) by adolescents was 4.20 (SD¼ 1.31). Of the total sam-
ple, 38% of caffeine intake was consumed by adolescents
between 12 and 15 years old and 62% by adolescents
between 16 and 18 years old. The sociodemographic charac-
terization of the sample is presented in Table 1 and the
descriptive results of the psychological variables are pre-
sented in Table 2.
Relationships among excessive daytime sleepiness,
Family sleep behaviors, Sleep quality, and
health behaviors
Higher caffeine intake was significantly associated with
worse family sleep behaviors and lower sleep quality and
fewer healthy behaviors. In addition, lower sleep quality was
Table 1. Descriptive statistics for sociodemographics (N¼ 272).
Continuous Measure Min Max Mean SD
Age (years) 12 18 15.48 1.61
Adolescent educational level (number of years) 0 12 9.61 1.71
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associated with worse family sleep behaviors, excessive day-
time sleepiness, and fewer healthy behaviors. Excessive day-
time sleepiness and worse family sleep behaviors were
associated with fewer health behaviors (Table 3).
Use of caffeine as moderator in the relationship
between excessive daytime sleepiness and sleep quality/
Health behaviors
The use of caffeine intake was not a moderator in the nega-
tive relationship between daytime sleepiness and sleep qual-
ity F (3, 266) ¼ 10.21, p <.001, b ¼ .019, 95% CI [.052,
.014], t ¼ .113, p ¼ .256.
The use of caffeine intake was a moderator in the nega-
tive relationship between daytime sleepiness and health
behaviors regardless of sex and age (both not significant) F
(5, 263) ¼ 3.22, p <.001, b ¼ .181, 95% CI [.075, .286],
t¼ 3.38, p ¼ .0012, explaining 5.7% of the variance with an
effect size of 0.61 (i.e., there was a negative relationship
between daytime sleepiness and health behaviors when caf-
feine intake was lower), b ¼ .3109, 95% CI [.501,
.1204], t ¼ 3.21, p < .001 (Figure 1).
Use of caffeine as moderator in the relationship
between family sleep behaviors sleep quality/and
health behaviors
The use of caffeine intake was not a significant moderator
in the negative relationship between family sleep behaviors
and sleep quality, F (3, 241) ¼ 10.21, p <.001, b ¼ .019,
95% CI [.052, .014], t ¼ .1.13, p ¼ .256 nor in the nega-
tive relationship between family sleep behaviors and health
behaviors, F (3, 221) ¼ 35.09, p <.001, b ¼ .024, 95% CI
[.045, .094], t ¼ .687, p ¼ .493.
Discussion
Higher caffeine intake was significantly associated with
worse family sleep behaviors and lower sleep quality and
fewer healthy behaviors. In addition, lower sleep quality was
associated with worse family sleep behaviors, excessive day-
time sleepiness, and fewer healthy behaviors. Excessive
Table 2. Descriptive statistics for the psychological variables (N¼ 272).
Variable Mean SD
Family sleep behaviors 1.31 .517
Sleep quality 4.47 2.37
Excessive Daytime Sleepiness 12.48 6.22
Health behaviors 59.43 7.36
Table 3. Results of Pearson’s coefficient correlation between psycho-
social variables.
Measure 1 2 3 4 5
1. Caffeine intake —
2. Sleep quality .177 —
3. Family sleep behaviors .240 .346 —
4. Excessive daytime sleepiness .049 .277 .235 —
5. Health behaviors .225 .270 .543 .170 —
 p < .01.  p < .001.
Figure 1. Caffeine intake as moderator between excursive sleepiness and health behavior.
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daytime sleepiness and worse family sleep behaviors were
associated with fewer healthy behaviors.
Higher caffeine intake was significantly associated with
lower sleep quality and fewer healthy behaviors. This result
is in accordance with the literature that has shown students
who consumed energy drinks reported poor sleep quality
during the night followed by next-day tiredness (Patrick,
Griffin, Huntley, & Maggs, 2018). Also, high caffeine intake
has been associated with worse health behaviors, such as
high-fat diet (Temple et al., 2010). Moreover, higher caffeine
intake was associated with worse family sleep behaviors.
This result shows the importance that the family plays
regarding the use of caffeine. Therefore, the family needs to
be included in health behavior programs geared toward ado-
lescents (Pearson et al., 2009).
Lower sleep quality and excessive daytime sleepiness were
associated with worse family sleep behaviors. A study found
that family dynamics (e.g., work-family conflict, family sup-
port) were associated with sleep quality in family members
(Crain et al., 2014). The children reported higher sleep qual-
ity when the family had appropriate sleep routines and
household rules (Buxton et al., 2015). Therefore, sleep-
related behaviors such as sleep hygiene, routines and healthy
habits may impact not only the sleep quality at night, but
also the consequences of poor sleep quality, which can be
triggered by daytime sleepiness.
Lower sleep quality was associated with excessive daytime
sleepiness. A literature review focused on the influence of
sleep (quality, duration, sleepiness) in adolescents and chil-
dren found poor sleep quality to be associated with
increased daytime sleepiness (Dewald, Meijer, Oort,
Kerkhof, & B€ogels, 2010). In the present study, lower sleep
quality and excessive daytime sleepiness were associated
with fewer healthy behaviors. A study that explored health
behaviors around 3,400 students, from different ages and
school levels, found associations among inadequate sleep,
unhealthy behaviors (Chen et al., 2014), and risk behaviors
such as smoking and driving after consuming alcohol
(Owens & Adolescent Sleep Working Group, 2014).
In the present study, the use of caffeine moderated the
relationship between excessive daytime sleepiness and health
behaviors being stronger when the use of caffeine was lower.
A study showed a relationship between the consumption of
caffeine and drowsiness, revealing that more than 75% of
adolescents had a regular daily intake of caffeine
(Kristjansson et al., 2011) and showing caffeine to be associ-
ated with other psychoactive drugs and daytime sleepiness.
Also, a clinical review regarding the relationship between
caffeine and sleepiness found that the regular use of caffeine
was associated with daytime sleepiness and sleep disorders
(Roehrs & Roth, 2008). A recent pilot study also reported a
relationship between the use of caffeine energy drinks and
physiological effects, such as trouble sleeping, among adoles-
cents (Jackson et al., 2013). A research aimed at identifying
the impact of caffeine habits on sleep quality and daytime
behavior found that excessive daytime sleepiness was a con-
sequence of the caffeine consumption linked to the use of
technology in adolescents (Calamaro et al., 2009).
Interestingly, when the caffeine intake was lower, the nega-
tive relationship was stronger, probably because adolescents
who drank less caffeine may be more concerned with their
health and, as a result, feel more the impact of excessive
daytime sleepiness on their lifestyle. Future studies should
pursue this hypothesis.
In this study, caffeine intake was not a moderator in the
relationship between family sleep behaviors and sleep quality
or health behaviors neither between daytime sleepiness and
sleep quality. The literature has found poor sleep quality
related to less health behaviors such as regular exercise and
healthy diet (Chen, Wang, & Jeng, 2006; Owens &
Adolescent Sleep Working Group, 2014). The fact that the
relationship between family sleep behaviors and sleep quality
as well as between family sleep behaviors and health behav-
iors was significant, but not moderated by caffeine intake,
suggests the importance of family sleep behaviors on adoles-
cents’ health behaviors regardless of their use of caffeine
(Wu, Tao, Zhang, & Tao, 2008). The same holds true for
the importance of daytime sleepiness on sleep quality
regardless of the adolescent’s use of caffeine.
Limitations
This study has several limitations, such as the cross-sectional
design that does not allow making causal inferences and the
exclusive use of self-report measures. When data collection
took place, the adolescent version of PSQI was not pub-
lished. Therefore, the present results need to be addressed
cautiously. Future research should employ longitudinal
designs to study the impact of caffeine intake on adoles-
cents’ sleep, as they grow older and analyze how caffeine
intake will predict sleep disorders in adulthood.
Conclusion and implications
The present study found caffeine intake associated with
worse family sleep behaviors and lower sleep quality and
fewer healthy behaviors. Furthermore, the role of caffeine
was a moderator in the relationship between excessive
sleepiness and health behaviors. The risks of caffeine used
by adolescents are still underestimated by health professio-
nals and even by the general population (Jackson et al.,
2013). This is often due to the fact that, culturally, caffeine
is not seen as a psychoactive substance that causes addiction
and negatively impacts adolescents. However, the use of caf-
feine intake is increasing among youngsters and, therefore,
health education programs need to help adolescents decrease
their consumption given its important role in the relation-
ship between sleep and health behaviors. Teachers and fam-
ily members should, therefore, be aware of adolescents’
daytime sleepiness and refer teenagers to a pediatrician or a
general health professional for a sleep assessment that
should take into consideration the teenagers’ caffeine intake.
Also, in order to promote healthy behaviors, intervention
programs should include ways to help adolescents decrease
their caffeine intake, taking into consideration the
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adolescents’ family behaviors. Therefore, intervention should
be family centered.
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